In a Bussinesq approximation free internal waves are considered at the account of turbulent viscosity and diffusion in a vertically-non-uniform flow. In linear approximation the dispersive relation and decrement of wave attenuation are found. The equation for amplitude of the vertical velocity, containing small parameter at the higher derivative, proportional to turbulent viscosity, solved by Ljusternik-Vishik asymptotic method. Boundary-layer solution on a vicinity of a bottom and a free surface are found. The non-viscous boundary value problem of the second order is solved numerically according to an Adams's implicit scheme of the third order accuracy. The wave number at the fixed frequency of a wave is found by a shooting method. Stokes drift velocity and vertical wave flux of salt are determined in the second order on wave amplitude. Shift of phases between fluctuations of salinity and vertical velocity with regard to turbulent viscosity and diffusion differs from / 2 π , therefore the vertical wave flux of salt differs from zero. The dispersive parity, decrement of wave attenuation and wave fluxes are calculated for internal waves observed during the 3rd stage of the 44 cruise of R/V "Mikhail Lomonosov" to the northwest shelf of the Black sea. Critical layers for a current profile were absent at the test site (where the measurements were carried out), i.e. phase rate of internal waves exceeded the current velocity. It is shown that out of a layer with the maximum gradient of salinity, i.e. out of surface layer, the wave flux of salt is comparable in absolute value with the turbulent one. In a surface layer turbulent flux of salt exceeds the wave one. The consideration of current results in slight decrease of the wave flux. Horizontal component of Stokes drift velocity, which is transversal to the wave propagation direction, differs from zero and is one order less than longitudinal one when taking into account the current.
turbulence was determined. Non-linear effects at wave propagation with no regard for eddy viscosity and diffusion were considered in [4, 5] . In these works a mean wave-induced current and non-oscillatory correction to the average density were determined.
Internal waves with regard for nonlinearity and viscosity were considered in [6] , but vertical wave fluxes of heat and salt were not taken into account.
Vertical transfer in stratified seawater column is associated with breaking of small-scale internal wave [7] , and turbulent energy dissipation rate and a coefficient of vertical eddy diffusivity are estimated. It is shown that in the area of continental slope at the edge of the Black Sea shelf the intensification of vertical transfer, related with internal wave amplitude increase at their propagation to the shallow water area [8] , takes place.
Vertical flows, determined by weak-nonlinear internal waves, were considered in [9] . Such flows exist due to vertical velocity and temperature (salinity) oscillation phase shift, which differs from π/2 when diffusion and eddy viscosity are taken into account.
In the given work the vertical flows caused by internal waves on the baroclinic flow are considered. It is of interesting to compare wave fluxes with the corresponding turbulent fluxes both in the presence of current and in the absence of it. Moreover, the Stokes drift speed in both these cases is found.
Formulation of the problem. Free internal waves on the baroclinic flow with account for eddy viscosity and diffusion in the Boussinesq approximation are considered. Internal wave amplitude distribution, dispersive relation and wave attenuation decrement are calculated in linear approximation. The Stokes drift speed and wave fluxes of salt are found in the second order of the wave amplitude.
We introduce dimensionless variables by the following formulas (dimensional physical quantities are denoted by wavy lines above the symbols):
where 1 µ , 3 µ -are the characteristic values of horizontal and vertical eddy viscosity; g -is an acceleration of gravity; 1 2 3 , , x x x -are two horizontal and one vertical coordinates, vertical axis 3 x is directed vertically upwards; ρ and P -are the wave perturbations of the density and pressure; 0 ρ -is an unperturbed average water density; 0 ρ -is a depth-averaged density; 1 2 3 , , u u u -are two horizontal and one vertical components of velocity wave disturbances;
, , , K K M M -are horizontal and vertical coefficients of eddy viscosity and diffusion, respectively; H -is a sea depth; * ω -is a characteristic wave frequency. The coefficients of vertical eddy diffusivity and viscosity, and two components of the mean current velocity 0 0 , U V are assumed to be dependent on the vertical coordinate. The coefficients of horizontal eddy diffusivity and viscosity are assumed to be constant. The system of hydrodynamic equations for the wave disturbances in the Boussinesq approximation has the following form: 
0. Boundary conditions on the surface are the solid top condition and the absence of tangential stresses [2] :
Boundary conditions on the bottom are the adhesion conditions:
Linear approximation. We seek the solutions of linear approximation in the following form: 
where . . c c -are complex conjugate terms; A -amplitude factor; θ -wave phase;
It is assumed that the wave propagates along the 1 x axis.
Substituting (4) into the system of equations (1), we obtain the relation of amplitude functions 10 10 30 , , u P u and equation for 20 3 
(5d) equation should be supplemented by boundary conditions arising from (2), (3) 
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From the boundary conditions (2), (3) we obtain the conditions for 30
on the surface at 3 0
on the bottom at 3
(8b) Equation (7) has a small parameter at the higher derivative ~4 ( ) εβ . We solve this equation, following [10, 11] , by the Lusternik -Vishik asymptotical method, expanding 30 , u ω in series by εβ small parameter: corrections are the functions, rapidly decreasing with the distance from the boundary, which provide the execution of the boundary conditions. In the general case the functions 3 3 ( , )
i u x ε depend on the parameter ε , because it is contained in the equations for these functions. Substituting the expansions (9) in (7), we obtain the boundary value problem for the function 0 30 u in the first order on εβ parameter:   0  2  2  0  2  2  0  2  2 0  2 0  30  0  1  01  01 30  01  1  30  1  30  30  2  3 3 3 
The equation (10) has a small parameter ε and following the method, described in [10] , we seek the solution and frequency 01 ω in a form of asymptotic series by this parameter: 
In 
Boundary conditions for 1 w function 
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The solution of the equation (21), attenuating with the distance from the surface, has the following form: 
The equation for the boundary layer solution ( 
where
(26b) 
where 0 3
( ) S x
-is an average salinity profile. The solutions of linear approximation will be sought in the following form: 
Equation (29) has a small parameter at the higher derivative, and we are to seek a solution at the form similar to (9a): 
( ) 
). 
Boundary layer solution of the equation (33b) in the neighborhood of the bottom has the following form:
( 1) 2
( 1)
From the boundary condition (34) it follows Calculation results. Let us calculate salt wave fluxes for the internal waves, which had been observed southwestward of Yevpatoria during the experiment, performed at the third stage of the 44 th R/V Mikhail Lomonosov cruise. In Fig. 1 we have plotted four realizations of the temperature contour elevations calculated according to the data of the GRAD instruments, that is to say, the gradient-distributed temperature gauges [13] . The first device was situated in 5 -15 m layer, the second -in 15 -25 m layer, the third -in 25 -35 m layer and the fourth -in 35 -60 m layer. It is obvious that strong oscillations with 15 m period in 25 -60 m layer are in against phase with the oscillations in 25 -60 m layer, which indicates the oscillations of the second mode. The maximum amplitude by swells made up 0.5 m. In Fig. 2, a, b the vertical profiles of the BrentVaissala frequency and two components of the current velocity are represented. The boundary value problem (13) for internal waves is solved numerically by the implicit Adams scheme of the third order accuracy. Wave number is found by the shooting method from the necessity of satisfying the boundary conditions (13b). The eigenfunction of 15 min internal waves of the second mode is shown in Fig. 2 , b. In the presence of current the Stokes drift velocity in modulus is lesser. Stokes drift velocity component, transversal to the direction of wave propagation, differs from zero only with regard to the current (Fig. 5) . 
